Introduction
The upper abdomen presents a wide spectrum of different medical diagnoses. Surgery is a frequently used treatment approach that requires an appropriate pre-surgical planning. At this, an automatic segmentation scheme is obligatory and can be solved using Active Shape Models (ASMs). Whilst the segmentation of individual organs (e.g. liver) is a wellstudied problem, our approach is a more holistic one that aims at exploiting inter-organ relationships to segment a complex of organs.
Methods
A multi-object Active Shape Model comprising liver and spleen of 82 patients is trained as follows: First, landmark correspondence is established individually for each organ by optimizing a model based objective. These landmarks are used for constructing a multi-object shape model by jointly modelling the shape variability of liver and spleen. Second, intensity profiles are sampled from the CT images at each landmark position and used to train an appearance model. During segmentation, the vicinity of each landmark is searched for the best matching position according to the learned appearance. These positions are used to estimate the pose parameters separately for liver and spleen, whereas the shape parameters are calculated in the coupled shape space.
Results
For evaluation we use the public 3D-IRCADb-1 data base, which provides CT images along with expert segmentations of several organs. The segmentation accuracy of the proposed coupled shape/separate pose approach is compared to the standard method of using individual ASMs for each object.
Conclusion
In our experiments we cannot observe meaningful differences in the segmentation accuracy of the standard ASMs compared to the devised multi-object approach. However, the latter has the advantage that the doctor is provided with more complete information of the patient anatomy. Currently, we are working on the integration of the relative pose variability into the model. We also plan to integrate additional organs to eventually segment the entire upper abdomen.
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